Abstract. Awareness of own and of other people's mood are prerequisite to a reflective learning process which allows people to consciously change their perception of, attitude towards and behaviour in future work situations. In this paper we investigate the usage and usefulness of the MoodMap App -an application for tracking own mood and creating awareness about the mood of team members in virtual meetings. Our study shows that especially the possibility to compare own mood to the mood of others' is perceived as useful and therefore enhances interpersonal communication in virtual team settings. Whilst users express an interest in tracking own mood, they need to relate their mood to the current context, and wish to receive feedback or other helpful input from the app in order to achieve propitious reflective learning.
Introduction
Learning from own experiences by reflection (re-visiting and re-evaluating past experiences) is a powerful way of learning, and especially relevant in workintegrated learning where more often than not there is no teacher, mentor or coach available. Emotions can help or hinder people when thinking back and critically reviewing past experiences. Additionally, it is necessary to consider which emotions were present during an experience and why, in order to be able to re-evaluate the past experience (see e.g. [2] ). Within this work we investigate mood tracking in virtual meetings. We base our work on the assumptions that mood tracking i) raises awareness about emotions, ii) provides the possibility to consciously consider emotions during past experiences at time of reflection, and iii) improves interpersonal communication in virtual team meetings since it provides for additional non-verbal communication clues. In this paper we report on a user study involving a team of 12 people throughout 4 virtual team meetings. The goal of the user study was to find out whether people are interested in mood tracking in their normal work surroundings, to evaluate the usability of the Moodmap App (the App used in the study for mood tracking), and to investigate which benefits study participants perceive from mood tracking in virtual meetings.
A lot of research has been conducted at defining, modeling and measuring emotions in the area of psychology, leading to numerous different theoretical models of assessing and representing emotional states [1, 11, 9] . The word 'emotion' is often applied to a wide variety of phenomena, such as moods, sentiments, temperament, and passions, which in fact refer to different affective states. In our work we will focus our understanding of emotion and mood on the work of Scherer [11] and Fridja [4] , who define emotions as affective reactions to an event, typically short-lived and directed at a specific object. More recent work has been done about the relationship between emotional components and mood as well as the relation between behaviour and emotions in [1] . The authors present an emotional theory consisting of feedback and retrospective appraisal of past situations, which leads to a model on how emotions shape behaviours including reflection and learning through reflection. Latest work includes technology for tracking and representing emotions through user-initiated approaches. Studies in health or psychological settings use emotion capturing to enhance self-awareness by illuminating data trends and self-regulation through some tool interventions offered by the applications [3, 8] . Furthermore, there are several tools for mood tracking in the context of The Quantified Self 3 , a community of users using tools to collect personally relevant information for self-knowledge about one's behaviours, habits and thoughts.
All these approaches address mood awareness and self-regulation for mood improvement mainly in Human Computer Interaction (HCI) context and in the health sector. Nonetheless, some work has been conducted in work-related settings [6, 7, 10] , but none of them considers mood awareness to promote reflective learning and improve future experiences.
The MoodMap App
In extension to existing research, we set our investigation with the MoodMap App into the context of work, and specifically into virtual team meetings. We combine individual mood-tracking, which is expected to raise emotional selfawareness, with mood sharing, which is expected to improve interpersonal communication through raising awareness of the others' mood, and provide an additional feedback loop to the individual by enabling a comparison of mood. Through this combination, users may create new perspectives about shared experiences. The MoodMap App 4 enables users i) to note and review their own moods over time to support self-awareness and self-reflection and ii) to get an insight into moods of their team members to support non-verbal communication and offer other perspectives that may trigger reflective processes.
Mood Representation. The mood representation within the MoodMap App is based on Russell's Circumplex Model of Affect [9] , which distinguishes between valence (negative to positive feelings) and arousal (low to high energy). Both values are coded in the range 0 to 1. The mood map has as background a gradient of colours, with colours associated to the main moods, based on Itten's colour system [5] . A theoretical derivation of the mood representation in the MoodMap App is given in [7] .
Capturing Mood. In the MoodMap App, this two-dimensional colour coded representation is used directly for mood capturing and is carried on throughout all representations of recorded mood as well. During the meeting, the user can express her mood by clicking at the appropriate area of the mood map (Fig. 1,  point 1) . Additionally, it appears as entry within the moodlist (Fig. 1, point 2) , where the user can contextualize the current mood with the help of notes, which will facilitate the subsequent reflective learning process.
Individual Views. Apart from the moodlist, users can review their own mood by replaying the sequence of mood entries (My Mood, not depicted) or along a timeline (My Timeline, see Fig. 1 point 3) .
Collaborative Views. Every user can compare her own mood with the mood of other team members (Compare Me, see Fig. 1, point 4) according to the valence and arousal values. In the Collaborate view (not depicted), a large red cross shows again the average of the latest mood entries of all users placed on the mood map. By clicking this cross, the distribution of the anonymous individual entries (red dots) is shown. 
Study Design
We designed a study about usage of the MoodMap App in virtual team meetings to answer the following three research questions:
RQ1: Are participants interested in tracking their own mood and that of others?
RQ2: Do participants appreciate the usability and features of the MoodMap App as it is implemented? RQ3: What benefits do participants perceive from the MoodMap App?
With these research questions we want to be able to differentiate the user acceptance and attitude of mood tracking in a real work setting as well as to investigate if mood tracking and sharing may i) lead to reflective learning about work experiences by raising emotional self-awareness and ii) improve their team communication by raising awareness of others' mood.
The user study was carried out within a spatially distributed team in a European telecommunication company during their weekly team meetings. The MoodMap App was used in four meetings and users were asked to enter their mood at the beginning and at the end of the meeting. They could also do it during the meeting and add notes to the moods. After each meeting the participants were invited to reflect about their mood development during the meeting. The participating team consisted of 12 people.
Short questionnaire. It consisted of 6 questions about the atmosphere of each meeting, the participant's role in the meeting, the current mood and what insights they gained during the meeting. It was answered after each meeting.
Final questionnaire. The final questionnaire consisted of 23 questions (with 5-Likert scale or free text) concerning general interest in mood tracking and aspects like usefulness, usage or perceived benefit regarding the MoodMap App.
Interviews. Six interviews were conducted online via Microsoft Live Meeting and lasted about 30 minutes. We based the interviews in an adaptation of the main points addressed in the final questionnaire.
Results
As a first step, we analyzed all data captured by the participants using the MoodMap App to compare the four meetings according to valence and arousal values. In Meeting 1 the average values changed rapidly, which may reveal excitement and nervousness among participants. In Meeting 2, the participants seemed to get used to the MoodMap App, as the values followed a more rational tendency. In Meeting 3, valence and arousal values showed several changes, which may be referred to the low number of meeting participants. In Meeting 4, the average values stayed slightly stable. This could be either explained that the participants are getting used to the application or they have not already seen any benefit or insights for themselves. Unfortunately we have no information about the topics discussed in the meetings.
RQ1: Are participants interested in tracking their own mood and that of others? Regarding this first question, we obtained two opposite results. On the one hand, the majority of the participants agreed or were at least neutrally interested in capturing their mood, found the app interesting and useful e.g. a participant mentioned 'it made me aware of my mood and if there was a shift in my mood...'. On the other hand, we received statements that they were not very interested in capturing their own mood, because they already know how they feel. Most of the participants were more interested in the mood captured by their colleagues and to compare themselves with others.
RQ2: Do participants appreciate the usability and features of the MoodMap App as it is implemented? Most of our participants liked the look and feel of the MoodMap App, especially the mood representation in a bi-dimensional map of valence and arousal. Regarding the aspects of liking the MoodMap App or having fun to use it, even though the results were ambiguous, there was consensus that the MoodMap App was very easy to use, no user guide was necessary and the interface was kept simple. Regarding potential improvements, the participants stated that the application should give directly feedback. Unfortunately for one participant the bi-dimensional representation of the mood was very difficult to understand, because she could not match her mood to a corresponding color.
RQ3: What benefits do participants perceive from the MoodMap App? Regarding the perceived benefits, our evaluation shows mixed results and different opinions. Several participants already identified some benefits, became aware of their mood and saw some influences on it during the meeting. The possibility of comparing the mood of oneself with the team's mood was emphasized as the most obvious benefit and it led to initial reflections of the participants. Additionally, the awareness concerning the team's mood was raised, e.g. 'I think it helps to develop the emotional intelligence of the team'.
On the other hand, there were also participants, who did not perceive any benefits. They mentioned some issues e.g. technical problems, missing features or the short evaluation time. Nevertheless they see great potential for the MoodMap App and made suggestions for improvements, like mood trend analysis over a longer period of time or direct feedback for the participants after the meeting on the individual as well as collaborative level. Such features would help them to start reflective learning processes.
Discussion and Outlook
The results of our study show quite diverging opinions. People's reactions to mood tracking and sharing in virtual meetings range from being very interested to not being able to deal with such an application. Currently the benefits of tracing and sharing mood are not directly recognizable for the users, which therefore needs further discussion and investigation.
Analysing the study results from the perspective of reflective learning, we conclude that most of the participants agree that the collaborative views have major potential to trigger reflection. Unfortunately, the team did not reflect together on the past meetings neither alone nor in a subsequent meeting, which could have led to more benefits or insights. This could be taken into account in further research. Reviewing the individual moods e.g. on the timeline are not seen as very useful to re-experience the meeting. Comparing one's own mood with the average mood of others in e.g. the timeline as well as comparing all collaborative moods of the four meetings on the other hand was seen as useful. The participants see further potential to reflect especially on critical topics, which might occur during a meeting when the mood changes significantly. Similarly, the participants see a high potential for additional context information. For instance, more information from outside and not only what is captured within the MoodMap application ('I think the best way to reflect is when you receive new input from outside and this is quite simple input...') or a better contextualisation like replaying the recorded meeting in comparison to the moods.
